Searching PAJ 



1/2 ^— v 



ENT ABSTRACTS OF JAPAN 



(11 publication number : 11-213351 
(43)Date of publication of application : 06.08.1999 



(51)Int.CI. 



G11B 5/39 



(21) Application number : 10-289020 

(22) Date of filing : 12.10.1998 



(71 Applicant : INTERNATL BUSINESS MACH CORP 
<IBM> 

(72)Inventor : DILL FREDERICK HAYES 
FONT AN A JR ROBERT E 
PARKIN STUART STEPHEN PAPWORTH 
TSANG CHING HWA 



(30)Priority 

Priority number : 97 957787 Priority date : 24.10.1997 Priority country : US 



(54) SHIELD TYPE MAGNETIC TUNNEL JUNCTION MAGNETO-RESISTANCE READ HEAD AND 
ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the gap between magnetic 
shields to obtain a high surface density. 

SOLUTION: The magnetic shield enables a head to detect each 
magnetic transition from a magnetic recording medium without 
interference of adjacent transitions and functions as an electric lead 
which connects the head to a detection circuit. Conductive spacer 
layer 102 and 104 are arranged above and below an MTJ(magnetic 
tunnel junction) element to connect the MTJ element to the shield. 
The thickness of spacer layere 102 and 104 are selected so as to 
optimize the gap between shields. This thickness is a parameter 
which controls the linear resolution of data read from the magnetic 
recording medium. If the gap between shields is narrow, each shield 
has a pedestal area for the purpose of reducing a possibility of 
electric short-circuit between shields, and the MTJ element can be 
arranged between these two pedestals. In this case, the gap between 
shields on the outside of pedestals is larger than the inside of 
pedestal areas. 
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^ ^&*>feF>*;i^£&t;*¥B-c;&»). 
©Kfffitcaig&ifffiB-C* 0 . &fflffi 2 0 0 $fc»A B 

cooi 5] M4&.vm*£m?z>±. mtj mr 
sio^y f«. m i ©js^v-;u f s i ±tcmmBm 

3*lSgmt4©X^— y-B 10 2. ^©fiBS^-A- F 

s2T(c*Jur> -etiiassftfi-rs^e©^^— y 

JI1 04. y-JIl 02. 104ffl{C^* 

??mtbX&&Stl2>MTJ 100£^ir. 
*FS1. S2UttM^-JUF£0r. *fcMTJ10 

o &t&ai§i8g(c8&&-r *fc&©egm y - f £ i,-r &tst& 
tz>. cti«04(c*si,>r. »i©i"-ji/Fs i%ac 
•c. ^{c^^— y-jf i o 2 . mtj l o oRtf*'*— y- 

Ml 0 4 4iiD-CSiL*lBl«:iStl. fi&tcSf^©^-^ 
F S 2 *3t DTi&ttffi £Si&©:#[S|*7jVr£cEPK: <fc *) m 

[0 0 16] MTJ^Tl 0 0«ilOSi^lf^$ 

9*110, «#f >^^NttM 120. &.v±m?m 

* £ ? * 1 3 0 Sr^tf „ Mffi©&* tt. F >*>vwgm 

1 2 o tm3mm?z>mmm. ?i£t>*>®mm 1 1 

8&CM 3 2£^tf. 

[0 0 1 7] affiy— Fl 0 2±K^fig3tl^-^ 
SB** ? *1 1 Ott. V-Fl 02±©2^-F*fc 
tt-^^T'U- V"M 1 12. "T^-JXs- vm 1 1 2_t© 
K3Si»tt*mJi 116. RCTFfiiJ{c*5S^figEt4Jl 1 1 

1 8£#t*. ^sstt® 1 1 8um%mtm*tiz>o fctr 
-e©** F©fiam*-^>h*fc«figwb^^3r 

ttSa^T?**,, iSBSSS**** 1 3 0tt"7'J- (f 
ree) "*fc«"^a (sensing) "^fiStt® 13 2. IStXf 

^mms&m 1 3 2±KM3h5«s*fcB+ + * t- 

>^Ji 1 3 4 £^if. tftti&aBEffil 1 3 2 «H5£8B&Jf 

i^M^-sn-r. fi£or^©is{fc*ri6]«*f^ffiHrt© 
EP»na^©#aE©T-cfeafttc0K-c#'5. tfcm«£ 
@i3 2«. gitt]sais*cFaE©Js^. -e©jsa*-^> 

F*fc«SBfl3nSj (^EUl 3 3r^3ns) *j. abs 
(ABSttB4©tRB(c¥ffftB'e. E5tC200£l, 

ttll 1 8©55ft^riSlK:-)Sa«:SiS{c%4J:5{c^fiS$ 

ns. f y^jvm&m 1 2 0 ©xt©®s* 

0 ^©BJMBttJI 1 1 8 B. TSUm@X i<^110 
©-SP*^fiWSXT«:*5S9e?att@ 1 1 6i©l?M 
-e©jaE(fc^|fiJ«r@«3ti-5„ @5©£5a 
14H1 18©5S^|nj(*. -J&CCABStCffiftfc. 
fc>^H4©«Effl!!P6ffi-rtf < S/c«AOjitf^|Sl{C|SjW 

fcns (£©mi 1 9tcj:o^$n-s) . 




C6) ^fK^P 1 1 -2 1 335 1 
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[0 0 18] 04{C«|g«:. tfcfcH3£8&tiJSi 3 2 ©58Kb 
0. Vi&rt-iTXmi 5 0 £&|±i5ii58f4Jf 1 3 2KtfM 

t j *&■ 1 0 0 ©*&©»*> ttMRVKmr zmwm 1 

&m 1 5 0ttEJ5tC«^£*rt:i,>&l,>. 7X3£5fit4 
il50ii, CoPtCr ^&£'©®BBtt*t*4r£> 

0, mmmm&JFtEom. -e©^m*-^>F <*epi 
5 l-C^Stl-5) *t. fcajstasattii 1 3 2©S8»*-y 
10 >F1 3 3£tSl— <DUftK.$&\}ZtlZ. &i|£Bl 6 0 
». SJjIkttT;!/ 5 (A 1 , 0, ) Sfctti' 'J * (Si 
0,)-C*D. Cttti^-fTX&SSt&Il 5 04MTJ 

i^ioo s^x^-- y-jf 102. 1 04Hpp>mmrz 
fc*cc+»^3**-r**s. *m«sfiat4B 1 3 2 1© 
(B5&©*ep 1 5 3 -e^£ n-s ) =& pj«i«:-r 

•5J:5K:-B)4cSt>„ ^^©^st^wr**^ 

•r^^fetc. rt-irxmsmm 1 50©aM*t (cc 
■cm- »3taaeyirt©tm© 1 #<aiiS!Sfc 0 ©jim* 
t «5ffisBstta©j?$ *^t) . tewsiaae 

20 SI 3 2©M* t«±t?«:Wti«^:eft«,^ ji^. 

5S«t4ei 3 2rt"Cffiffl$nSN i (1 „..,Fe ( o (C 
CCxtt|t> 1 9 ) <DmM*-J > F». ^-fT^Sfflt 

js 1 5 0 <t Lt:»ia%JS®w*K«ttt4*m (m«c o 

,>Pt„Cr 11 ) ©fiSM^e-jO F©$5)2figt?*S© 

■c. *4 T-mamm 1 5 o©jis«. t^m^ttB 1 
3 2©j?s©^?a< ±i>m2fe-e$>z. 
[0019] &mw$i 1 a. mi ©->-^ f s 1 
•rzmmtmfrzm 1 (oz^-y-m 1 0 2 tcit#. ^{c 

Stt^KC^SSMil 116. m&%®&® 118. F 

30 >*^nn 1 2 0 R^astJSttii 1 3 2 *si d-c. 

gT2©^^— y-Jll 04CCSL. ^{C»2©^-;UFS 

2*jiDTm*3ti-s. iira©«fc^(c. t->*>vmmm 
1 2 0 *aia^--5 f >*^m«E©s«. f 

1 2 OKHil. SMt^I^llttll 1 8R^W 

%mnm 1 3 2©j»{fc©*g*t^{s©w^rc*s. 1^7= 

-5»*>6©88»W. ^iH^^ttJi 1 3 2©^<b*r6l*^ 

Erctfrfiji 3 3*>6fifn-r. •r?tto^S4©«ffi{cA»)ii 
t»*fcttfflrtf<^riAi{ciHie$#'5. c©ci*sitsatt 

Ml 1 8&tfl 3 2©aa»*-^>F©ffiS>f7E»fii : Sr. 

40 -yr F>*^i/«jS©a*^-fk$ii. cn^MTJ^i 
0 0 vnmmoym t £ l -ckih s *i sta© c ©^ 
{tasfwxf • F^-r^m^si^fcto^asn. r-* 

* F S 1 SC^ S 2 *aD-S*lfflSi3S£«. 1 6 

0(C«t0. ^^TX?SilttSl 5 0 tCjt^S C£*fflifc 
Stl^. ^i^®16 0{JSfc. ^-fT^SSlSfiSl 5 0 
iMTJS^-l 0 0RCJf^^--y-)ll 0 2. 10 4t&>6 

[0 0 2 0]^CC. MTJ^lOO (04Ri^S5) 
50 ©f<;^W!5:1vm©ffi*-^t5'&«:-^Cira-^'SC£K-r 
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5. MT J ffrf- 1 0 0 CC^TCDStt. »«©^stc w 

K^snsffiMo^e-pctiKfisti*. fiai»»^-r 

5nm©Tai/-Ff (H^H-T) A*. X-^-lJ-JI 1 0 
2£LXmitti> 1 Onm7iM5 0nm©CuJl_Bcj& 

gjfctt^&L&O. Cu «fc») *>jSmi*©<gl># 

jsrca-^rfc. -e-ne>*sMTj^i oozmmtzm 
zmz&istrza-cktuz&mztinz. m4Rum 5 

tmtj MR^y vifimm?m$i?4xzLmmmf& 

ffi^it^ (fee) N i„Fe ls f^l/-Hl l 2 

©din tiz&iisms-eztfmpiiizz. 7->?i> 
- F&«ate» 1 1 2 «. %.m&i±m i i e (Dfs&z&m 

JiHSari'- KJB«»(Ctt. Ta©ffetcCu&£ 
Of cc^i, £fc«3nm75^5nm©Ta/3nm 
7}M5nm©Cufc£©@©4a*^tt#i^*ft.&. M 
TJ^-XS&X* s, * 1 1 Ote. 4nm©Ni„Fe 
i./l 0nm©Fe„Mn„/8 nm©N i„Fe 
(fWhlll2. 116. 1 1 8 (C*te) ©X £ 
C*i6;&*l 0nmM20nm®Cuil 

0 2±©Ta*^-FJSJi«:fijfcB3*a^„ CuX^- ^Jg 

1 0 2 tt. W&<D&3&?Zm 1 ©i'-JU F S 1 
?Zttft±icm&mm$tiZ. &tc. 0. 5nm75S2 
nm©A lMfctfSU ^Xvgtffrr.S c iKi») F 

>*)mmm 1 2 oas^sti-s. cn«A 1 , o.mi 

F>*;H«g» 1 2 0 =&J&iKT£. ±8?SffiX* v i> 1 
3 0«5 nm©N i -F e/1 0 nm©Ta (-5-ft-eft 
Ml 3 2. 1 3 4CC*ff&) ©X* Tall 
3 4 «. &S©ra©MT J tflOO ©H&G5g©fc«> 

v>*r<rv\d^9mthx.wmz>. ±SB®B§X * * * 1 

3 0 «. 1 0 4 & L/T«f6TS 2 0 n m©A 

[002 1 ] T<M©^ffi.X 1 OF*9©Jl3Wt£#> 

A 1,0, h >-$JU^MJj| 1 2 0F*3(C. 

[0022] moikmmm&m 1 3 2 rwt. ftm&iatt 

II 32ih >*;HS|MJ1 1 2 0 i©ra©l?H«:> C o 
SKfiCc^Fe,,, (xiM!)70) . *)tettN 
i ci..-„ F e x (x«&j6 0) ©SM^*. )1 1 3 2 
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©X*&*. Ni ( 1D ..„ Fe. (x«&19) KZcDtm 
$tt>-r&ttmv$>Z 0 Coa<BCo ()p ,.„Fe (l) 
(x(*7 0), S/tttNi (m . 0 Fe, (xtt&6 

o) (Dm^zmmz^-tzzo)* j7<D%mm \ 32© 
* v h©fi8mo-r#tt. » 1 3 2 ©^*©®fiS©M*»j&: 

(vmizmmm 1 1 8 iutit ur^fi©N 1 

ti 0 .-»j F e<„,Jl (xliiftl 9) <L. h>*;H?SBl 
2 0 i©MKS»e.n5CofKBCo (I „. > , F 
10 e t ,, (xttft7 0). *&BNi (1 „., 1 Fe, (xtt 
»60) ©»Si*>?,^3tl« 0 £*©«##Co{c 
*fc»S?S©#@©Ni „«,„_,,, Fe, (xtt#»6 
0). ifcttCo„ ll ., 1 Fe„, (x«i&7 0) £&{C 
■fcOg&SftS. WMMtt«&fcttiftlnm7iS2nm 

Sat^btc«fcOOfci5<a:4 s fc5K:|B^Sn$. Mi l 
80^**!Ni-FeO«^ »Ni 11 Fe 11 T* 

0. ^s©n i — f e©&j£#so©ja^o-r#£*tr 
*. 

20 [0023] Fe-MnK3S3&ft®l 1 6tt. N i -M 
nMCCj:*). *fcBH3£Ml 1 8 F"3©3£B8te*m£3£& 
^7X0, A l 1 0 J |^S«J;»)*>*aWK:/jN3!5:ffijK 
*W-r*flfe©5f®a:S^iaSM(cj:»). gfc<*ft»£. 

hjcv $f®&^tM-ew:. H^saaM*s-e©js«*- 

30 -?kLL©ffe©gJg#> tUBCo-Pt-C 
Co-Cr-Ta^, Co-Cr^, Co 
-Sm^, Co-Re^ Co-Ru^, R&C 
o-Ni-X^ (X = Pt, Pd*fcBCr)ft£, 
RVCo-Ni-C r - P t JlCfC o-Pt-Cr-B 
fti*©. J£*&47c££ai^$tlS. 
[0 0 2 4] 04Saia5K:K5iL/ra-«6nfcMTJ 

it. @4Ri^5(C^3n5MT J^-?l 0 0i«, * 
[0025] iSBSfffi (f"-f X 93m<D 1 *tt®S^fc 

■f-i oos^-e-owa^^— y-jii 02. 1 04H 0 

4aC^5{C^3n*«t^K: v SB^S^-Jl. F S 1 . S2 

©patctt^iEggn. aii©«si y - fm. rw-fz 
l%(,>„ mutts-*, Fim&enmi>m&®.m<DW.mttt 

50 ipibUKf, MR*Z'V1WQ»Sm»&la<)ym'k5ttt 



# 



13 

©fl-JBt&tt. Mftl5/-AF»S lSU : S2ra©^SlS 
<H5#JS) tfefflffl2 0 0<b7VX*±©i8SU®<t 

©K©ffi«4{c«t 5 testis. mtf. ^^r/mSk 

Mia©faPS#S0. 0 2 (imCf^J' • K7-f:/&ctet> 
r. Ul/f-WtQ 1 25000K5 F©ffi£Mt^F«l 

me (i urngfcf) sm$m&<<cmm) ©sa^t* f* 
[0026] s^-^ ¥ s i svs 2 tfinm, 

t». ^-JPF»«<rftNi FeX^i (XBTa, R 
h. PtSfcfctNb) . SKBCoZrNb^ifc 
VMlsVX KFeAISi) ^#>6>mfi£;*n»*. 

^SKTS fc&tcffifli 3 tltctm* t»^iG 1&CFG2 
(03) ©*S£J?<*#fc:W. #MSOJ*3 ©te«£l>Itl 

«cr*. rapgsw^t&. x^— >f-mi 02s.cn 04© 

«^©A#S4iS«-rS*s. #|gl5§©MT J MRWffl. 

[00 27] 03cc^sn5se*K»r». 

GlRtfG2:&%fcf)(C»<Jft5SStt£<!;. MRt>t4 
0 © y - F F S 1 SCJt S 2 fcmSWKJS&T -5 
nJ&&#*ofc. *tHCttCX*mi<DlAT J MRS 

aio^y FTB. c©ras«s3ti5. una*. is 

->V FMIT J«?100 «tt(BBBicttttr««SI y 

- F£ L-t«t&T-5j&>e.-C«fc-5. 
[ 0 0 2 8 ] *«W©jR^-C«. i'-^FSl, S 2R8 
©#Si©ffi?Sas. MTJ MR-n^F ©S!»«tt©*ff£: 
-rStfJntCO^S. C©C£tt^©flKP63*?S*l 
£. JIS?ffj£MTJgi?-l 0 0 ©#<*«. 6 6nm«T 
"C*5 (5nm©Ta+ 1 5nm©P t + 4nm©N i 
„Fe ls + 1 0nm©Fe„Mn„ + 6nm(5N i„F 
e„+ 1 nmOA l,0, + 5nm©N i„Fe„ + 20 
nm©Ta). 9*. ^ft^IGl, G2©«/h 
©JP3tt2 OnmJWT-C&S. g£oT. MTJf^-10 

S 1 £ S 2 <t©»6t« 1 0 6 nmtlTT*S. 
C©Citt (t? Fg#¥+ fc^CC/hS 
l>ft!tt&4R£*-*&. ) W>^Sifc02 5 00 0 0« 

S1 02, 1 0 43&s-€-tl-en©^-<»UFS 1 . S2{Ci[ 
&Mi8<5*lSiS£. =t r +-y^'JgGlSCJfG2*SK5*3 
ft. ^-^Fno»MB6 6nmJgrF(CffiKdn«. ft 
it, MR^y F©£$WB86K, H>?a/t0 40 0 




(8) ftmW- 1 1 -2 1 3 35 1 
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0 0 0&T<D&ME*(CJVAl3|-i*. WC. yC**— ?® 

1 0 2Rtn0 4©/P<**<. *ti?ti7. 5nmKTK 
<6jS3n-5i. -g-ftfeWI-ttp]— ©MTJ MRSg^-1 0 
OtCtO. 1 -O^SfcO 5 0 0 0 0 0OT©fiS«g^ 
OJ:9ftt»jMttl#qrffiK:&«. lot, x-t— tf-jf i 
02. 1 04*ffifl3U *n6©J?3=&jSW-rsciCC 
«fc t» . 9ftf<Dtt^mttrttfM-&MT J MR13R ^5 
F*RH--9-Sft:X>IC. Wfi§S#«j§fl: Stiff*. 

[ 0 0 2 9 ] #2M8©MT J MRSSHX*)^? Ftt. ® 

nmOCu^-H-110 2Syi0 4, /?3 5nm© 
I rMn3Sdft/-WT*JBl 1 6. Jf32. 5nm©Co 
@5£&fiBttfeJBl 18. nm©A 1 ,0, F>*;l/» 

SM 12 0. RtXJgS 3 n m©N i F e 7 y ->&m 

&m*>zi8izmmic <t 9 . t&^mtmtpK. 13. 5 n m 

©MTJf^RW^- 9"Jf ft*, lot, 1 

-f>^a*iD 150000 ow&iM&*mz.2>Bmg.ifi 
[0030] *si-ctt. v y-wBttv 1 3 2jwk» 

20 Ss-*FS2£jffi£&Mtsff&l>. C©@© 
JtSv^-jOFtf. ^-^F©S8$t*-jf>F£©3?ft 

*$^©?ggM^*>6©^fc^Kj£g-C*&(,>„ 
l^tK. S^JSf^fe^^TXg 1 1 6*t^-;U FS 1 

©fia^t4*^M§ns3j»e.-c*s„ s/-*fg> 

^— ifB1 0 2. 1 0 4tt. -etl-etiJll 1 6. 132 
£©S»J£&£«gW£— Ctl6©@*i/-^FS 
30 1. S2*>£#fS3--5. 1/*>L/^C*S^. *^W-Ctt. S 
3i88f£JI 1 1 6 £«fc&-r-5^>:/i— FJ1 1 1 2 . 

•iv-mimjBi 3 2tmscrz**?v>?mi 34 

2RD t ;f>7'U-M 12©M*«. Ta{CJ:»)e^/? 
5nm7)S10nmTMSn5. KfilCC. ++i»f> 
1 3 Armt^-Vm 1 0 4©M^W. T a (Cfc ») 
fe^/?5nm7bSl 0 nmr^J&SftS. ^W©^^ 

rw. MTJt^-i o o<o&&m&xfx'<-v-m 1 o 
40 2 . 104 <om$ tfimm s *9y£-r s. xm^m* 

ii/-^ F£©ra©«^g&©T^i4£i&£-f *as, 
f-^Fraoaswj&^ewsiKosg^^ftrrs. c 

©C£ttS6K:^3n5J:^{c. MTJ^100*>6 

ic^^w&^tn. 06t?». mtj^i ooamm 

1 6 3*WU *n{Cj:»5C© 

^^©wpis**. mtj^ioo im^nzm.^ 
so cD^flicDs/-^ Fnornns ■ «fc o fc. /hs < t:*. c 
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[0 03 1 ] *mi<DMT J MRfSflXD ^ v F©8U© 

H&tt. M T J j&^©»» y - F t l.-c fctstirr 5 

~^F©«*fiJS#/jN3l>C ftif&i=>. 
^F*y^{C/?l^6^*-5. MTJ*-?^©i£iai©m 
3ty-F#< ^-^FiMTJ^i©ra(CB2g3n4 

cti6©y-F{*m^^a*>6^sn. iisn 

-F{c*>*5Atr*mE^T*s#^Ei/»-5. c©itm$ 
tK^j-ea-s©-?. *nJM^ra-©^ffi*mc*ti,TtH 

FiLT^ffc-rs^-^ Ftc*>*s«EKT*i/hS 

[0032] 1 1 4#I6T, #»W©MT 

J MRRH**)^* F^EX^n-fextco^r^Sc 20 
iters. zfxHzMt* H6{C^3ti-5fc©iffl<K©. 
■r&fe^B8m->-^ FIH©#IK30*. MT J S^f-frfcfBft 
fc^(c*jl,>-CA#l*MT JMR^? F©0Jt&coi>-c 

^^©^•^T^M^i 5 o©^fiS(cot>r^'<^t,> 

CO 0 3 3 ] @7K^$nSJ:^K:, t/a-fextt^-.il' 
FSlifC. X^-tUB 1 0 2 . MTJff-10 0, & 
tf±SBX"*— 1 0 4 ©fc«?>©$m*:tf #3- & C i 5C 
J;0raf&-T5. ^-fltffilOZit Ta, Al, 30 
Cu, Au. WRtfP t &£*©«* 

ffi%0 nmM2 0 nmOii©J?3*WTS. S 
®8»&Jil 1 6«. Fe-Mn, N i -Mn, Pt-M 
ik I r-MnRtfPd-Mn &<!:-©. m«*3:2fo<Dtt 

tt. 7 n mftM3 0 n m©eBT?*5. BJg&fi&ffii 1 
1 8fc8ffiStCttN i -Fe^*, *fcttNi-Fe^ 
#£Co©ffm©2®fC*£. Ni-FeM@©» 
S5ttfc/Pi*«2nm7!>Ml 0nmt4D> Co@©»S 
W&HSttO. 2nmM2nmt?*5„ F>*;Up|M 40 
m 2 0£tT©T*' 5 -•><£.©/?<*«:. ffiSO. 5n 

mnm i . 5 n m©ffisr*s. 7 y -atsae® 1 3 2 

itmSN i - Fe^*>, $fcttCo£N i -F 
©2SJ1'C*>D > JiSl0nmM2 0nmCDNi-F 
e^i. J130. 2 nm7!S2 nm©C o 
5. ^-t@10 4B, 0 2«C08l/C± 

S$3 tlfc© <fcS<K©tm&tf/? 3 *> £?&K 3 ti Z> . 

[0034] ctxhomft* as. -r*> • t-Atf 

< «R F S/£ttDC7W F ay • X/f v * y 
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6.©d3^uyx F2 3 o=&fflc>r, y v y 5 ? -< jc J: o 
• 5 y>*©i$[gfc£©^ft&#£ajR-f set 

&C<fctK U'^ F2 3 0&&&Lt£\,>m&m<Dm 1 0 
2, 1 0 O&EH OAZmZTZtcl-fCitiZblC^ E(C 
ASS/-.* F S 1 ©±ffi*> 6. *> . SIS d fd vttm&R&s 
snsi^tctatf-sns. u^xfji2 3 owsim. r 

9 F*tt52tiU^ l39©-f 
:*> • 3 y>^Xg©a. HI OK^ftSiSfC. jl 
AT. r;U5±*it«S i 0,&£<Dmmm<DM2 5 0 

• t-AasfcHRFx^y^y 
*J>&< i t> dSCJt^^— 10 2. MT J SR-T- 100 
SCf X-^-lfJl 1 0 4©^S©*^I«t »> (c 
tt»i*ftS. US*!® 2 5 0©##St U^X M2 3 0 

*s^o*6ti. x-^— y-ji i o 4±.tctm$ti*ifflgim 

^*s^*StiS. S&tcSl l{c^3*xiJ:5K:, _fcg& 

[0 0 3 5] ±a©^u-b^«. H4ic^§ti^J:^ 
«^1 5 0rttcSUltttm4SI*jitfCitcJ:D. 

^ y -?siat4«^ 1 3 2 ©fi^isj©^ ^ r ^ Sifct* 

[0036] x^<— v-m. y v -Rvmizmmm. f 
y*>imib®mRvix®smm(D£fr<Dm s», 5 0 n 

m75M8 0 nm©ffiffl-C*S. TflJ^--»l' F S 1 3 

0nmJWT©/f3dye^si--^5 y>^sn. S10© 
jLm-cttmstizmmmvmz 1 2 0 n m&rr-c$> 

•5. fi£o-C. H771MH1 l-CTjkZtitcMm^m&m^ 
^C©^9tt. ^«fg^i'i'^'S*i5 0nm7!rM8 Onm 

Flffl#fBS 5 0nmJii8 0nm-CB»LK, 1 
20nm«T©MTJ MR^O^? F£*tH-**S. 
^y-»fiBEffiil 3 23&i. 2-3©^-jVFra©C©=P + 

^©^ccfig^i&stis (-r&t>^® 1 3 2 * s 

/2{CM3S-rS) Ci3iSWWT?*^©t?. Cti»X^- 
•y-®10 2R!^10 4©^3. Sl©*-/t5U>^© 

J93. sc^ai o©xet?w#sns^@2 5 o©i» 

[ 0 0 3 7 ] MT J 42>-y©BISR^fiS©^ 
^ttJll 1 8<DMtj3ft (S8^*-y>F) 
Iflj{c«irA*Ci*HiScM!^-C*S. BJSBSBfflf 1 1 8 
i©3S^^©)t8{){C. SSfifiBtttM 1 lBitTFe- 

viftLtsifi^ zvmittfoimi&mnm l l 8 

tl. aK#F e-Mn©HIKiajg (blocking temperatu 
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re) iOfcSS^. iftl 8 0g£T?Jb#S*l*. C©iSK 
Ttt, F e -MnJtttfett-^a^aSttJg 1 1 8 £©£ 

&n#i4*£Dfc<,>. mum 1 1 8 (o^skm^mt. 
mmpre 1 mom ne. 1 1 8 g 
satans. Bjt&s&ttsi 1 8<Dm<t&fSHmimm 

flnfi&*§«> 04©&epi i 9K<i:9^$ft*<j:5(c. m 

©T-C. F e-Mnm*ft&Ltdgm'Cab*) % 5£ 10 

&t>>iE><DWimm<D&&<DT-c. mmmmmi 1 8© 
[0038] mev&^ztitt&memmmte. mt 

TJ^l 0 0©ffi«J:»)t>AS<3n < MTJtfAJ 
^^^©^KffiH^tfStiSsgStfttt***. M 20 

t j m^om^i*^* z ^©sartJcfc ntum e. & 
i. s2ra©^fS4itflirrsfc«i>{c. mtj^©— # 

©^©•^^Xdr^cWj&iS^Sn-S. ifflJO^XdtA- 
3K»£W^*t5bfctt@*J609tt. H7 75SH1 l-e 
JE^ tttc&W&u-kZ. <bS<H©^P-fex tc <fc i) j&sfcS 

Jll 0 2&CF1 0 4tt. i9K^3n5i5{C*-/U 

i». -ztitunuomK) ©^pfex{cot>r«0— -cabs. 

T«©^f s X*;uyg»*JJg)flE3n.5^J6Wttv HI 0© 
Xg©»CC. 7 * h h 2 3 0 £8fei 3^?- 
©M#©iijWb^1iJ^Wig:/n-fe;*{cJ: 

fe?KCJ:»)M3h5. %(CS'-.*FS2;&s. ¥ilfb 

[0039]* <ki*i t,T, ^^OttSKcni/TfiTF 
©*3®*ra^-r&. 40 
[0040] (l)ttmBBCC»«t£tlS£ft. f«f*± 

^fia^sta^xo ? ft?* -> r . 9 1 ©«ni4©Gam 

f-AFi. MIBMl©^-;VF±(clSg3*iS»l© 
«ma©X"<--9-Jli: . ffliEIB 1 ©X^-IJ-Jf _bCCI2g 

©E|JftK8^©^qS©T'C > m^ftnNGB£5MBI£JR 
Ottfb£ftfC£Ktcfttt&ti, f5iBE|lM8it©??fiE©T 50 
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;^©F>*;l^£T3Jf&tc-f F >*;H*IIJ1 

If! 2 OWft&DIBSl&'-.A' F £ mTi20 1 ©f- 

;b F^?>l?iB» i ©x-<— tfif . iirsBBB«F>*.>Hg^ 
so J mriaSf2©x^— ^»4fflD-cifriasf2©'>-^ f 
icm2>mn'izim&ztiz. kbw^? f. 
(2> «5s«a«h>*-ft^i«5fi2^2©x^— vmt 
©racciBasn. f«iBJsah>*^^©ifc«)©^m 
g*«&-rs*+ * t>y@*^tf. 1*12 < i ) iBis© 

WR*)^? F. 

( 3 ) m&m2 ©*-<— ttrieia^ f >*;ng^ 

ib <n m®<Dwm<)^v f. 

(4) ffiszmimm&mtimL. nmizm^tcj: o 

tf. B9IB < i ) fatg©^o^^ F. 

( 5 ) mmm 1 <D^~vm^m^m 1 os/-* F±fc 

B&^JjRSft. BJSS^ISttJl^BiriBmi©^^— 

(4) fB^©^')^?' F. 

(6) m&MSKDz^—vmticmmsti. mmmm 

uiB (5) tmo>mm.*)^v f 0 

( 7 ) mmm i ©x-^— ^g*t. ®rias3see®©^(S 

fB-f-^^b-FJaitcKS^UT^gcSti-S, lufB 

(5) RmoSffiW^v F. 

(8) EpauKJ§©^n©T-c. t?ie^m^^ttJi©jas^ 
^%l?a@^i«tt»©«BEfb*ioi(csa{c v s#*r$j 

f4Bii(r^a^tts<b©H{cKgsn. m$&'U7 
s0is^2©->-;i/Fra*isn54#(c. ffriBt^ffl 

mfife*5wr^Urx?»fi814«K:^niitfC<i:!5:<. wiB 
( 1 ) IB$B©gKX9^5' F. 

(9) ttrffi^mo-^s' FJWiK^KaXD/^ii*^-? F 
©-SPT*S t «frfB ( 1 ) iB*S©l3R»)^* F. 

(10) B?iB»lSD f ^2©->-^FK:SM3<lS^ta 
IHSS^tf. 0iB ( 1 ) IB^©Kro»)^f F. 

(11) mfism 1 RC;^ 2 ©i^-;l/ F©S ^ ifi^X 2 
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* wm&^x z >i>m.t&k(c&!&2 ti, m^smz ©* 
*<-—)-m&mzm2 <o^-)v Fogria^-rx iuum$± 

W9J:0 SoiB ( 1 ) IBiSO^XO^y F. 

(12) ffi§i-^7 : ?.$frwm>&*<Dwmifi. friasr 
R!y t ^r2©x-^— y-a©#*©aa<»:ig— -c*-s. tine 

(11) SffivmW^y F. 

(1 3) |JEgHSOt»2©5^-^F*5. NiFeX^ 10 
£(XfctTa. Rh. Pt*fcttNb). CoZrNb 
KtfF e A 1 S i 

ns**«*>^^s v wie ( 1 ) umomw^v f. 

(14) SulBSKO ^ * FjWBaSESf./ * 

z*im?z>$>c?-cib<o^ m&maw^? f#. 
v *imt&4*>9ij>h ; f'-**Nmirk.$\c. mi? 

4X?<Dgffi±ttfa-f2>x.T'<TV>lfm (ABS) 

tinaABsccsa:ftFu-y>^-i>FMi*w 

h U-V>^ • x> FfflJ&n SJgB» 1 <Dis-)l, Ytm& 20 
mm ( 1 ) EttOIBRQ^?' F. 

(i 5> &mmmicm$i2ti?>tz. aEstsaiifw 

f • UTi, ItriB^* F • +*';r©IWBFU-y 

>:J/ •i>Fffi±CC*- 5 r, WflBtfemiHllS^©^*!©^ 

a©m» y - f «rs«-rs» 1 ©»stt©sa^^-;b f 
«t» laem ©^-a- F_t©0 1 amw&jD^-vm 30 

ffrfBSS 1 ©X^— y-Jl±©&M F >*.>ngt=rc& o 
r % WSj«ft:*i6©EnJna«©flEft©Tr. SBKb*i°l*i 
ffii&rtrfflicta-^rnesiv m^fcisibsft*. fine 
0 i ©* — vmtvmi&mmm t . ttEosmBtt 

©mbsrAccsKtcifiiven.' Uia$jW8»©??&©T 

<**l. MiE^ffi@8Si©«^©^:«>©Smy-F*S« 
T -51112 <D4mi£®ftftl&'~* F 15130 1 © 

sx-;uF^f>KriB»i©^^— IWB6amh>^;U 
g^so t S!r^2©^^-if®^iiDr. Uie^2©-> 
FttM-sw^asfigisft. nctxtffiinB f > 

(1 6) «riB«IHi34i?ai4ailSri202©X^— y-gi© 
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+ » tr^i^Btdtf. WiB ( 1 5) IBfS© 

-^f F • T-fe>^y„ 

(i 7) imm2<Dx**~tmifi. naaass.h>*^m 

IS (15) i3i&©-v? F • r-fe 

(is) lineal i o;*^~?«£fliEiBjg8HB&ji&<z> 
sic j: o *reH£SMB^<DfltfbEn4i*H£r sssm 

&m*Sts> SJfB ( 1 5) Ett(D^? f • r*>^y. 
(19) 8aiB0 1 ©*~t— tf-Jf JhKEiiSft. IJfHSSS 
Stttt«©»jsdt«r Jts-r * f - > ^ u - f ttr^s 

S5ra (is) fett©-^-? f • r-fe>^y. 

(2 0) UfB» 1 ©^^i— 9-Jg*s. B?iBSK5BEttB©0 
*S*Jffill^-5?->^'U-F@t?*0. fireS5ftfi5t£B*5 

(is) ieig©-^* f • r-fe>^y. 

(2i) wM&m(D*i±<DTv. mnknmmftm<om 

mriE»lSiy f 02©^->iUFra ; &SSti-&i*cc. f/ietfc 
fBSftSvF^^^^'graDrs^^iDjJcissns, use 

(15) ^48©^^ F • T-fe>^y. 
(2 2) BBiB01SCJf^2©^-;UF{c^S#i-5*iai 
0SS*^*?. ItriB (15) ib*£©^!? F • r-fe>^y. 

(23) SJiB^ 1 <Di/-)V F©S* ifi^fZ it 
AHWM€£*. lafam 1 ©^-i— y-SAilflSSI 1 ©->- 
Jt/FCloffi-^^^^JftiitcjgfigStl. 1^1302©^ 

-i— y-Jiasfrasr 2 ©^-jl- Foitrs-^^x *ji>ffiig± 
tc&j&z n. uta^i 1 sc^02 ©->-^u Fra©raPB3&i. 

W<to UIB ( 1 5) iBig©-^? f • r-fe> 
^y. 

(24) Mta^^x ^ ji^«©s * ©ms**. uiB0 1 

(23) Stg©^.y F • T-fe>^'/. 

(25) irias 1 RUm2<D^-)l FjJJ, N i F e 
^(XBTa> Rh, PtSfcBNb), CoZrNb 

Si^FeAl S i^^tf^-^^jl^S 

tistm*>f>^s« mria (15) fasg©^? f • r-fe> 
^y. 

(2 6) mrfB-^ F • V7ifi^T^TV>if • 

•fmo. l9iB^ffiH*s«jia^7-f^©xr^Ty> 

^ffi-C*4. SJIB (15) ia$g©-^ t> F • Ti2>^y o 
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[08] FJ12 3 0*^df->ffc-r*. 
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MT J MRgffiO^^ FflSRjfltxefcR-rHr**. 




1 32 
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1 34 








1 50 
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